Abstract
INTRODUCTION
TIPS is effective in treating patients with hemorrhage, intractable ascites and portal hypertensive gastropathy, and many favorable results and experiences have been obtained as well [1] [2] [3] [4] [5] [6] [7] . TIPS has been widely used for portal hypertension with portal vein thrombosis (PVT), type-III Budd-Chiari syndrome, even bile duct occlusive diseases, and other portal hypertension [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . But how to treat primary hepatocarcinoma with secondary portal hypertension is a challenge. In 1995, Zhang [18] first reported the clinical experiences that TIPS procedure was applied to HCC patients with variceal hemorrhage, but the portal vein must be opened before TIPS. There were no reports about whether TIPS could be a palliative method for portal vein tumor thrombosis (PVTT). Since 1998 we have tried to study TIPS in the treatment of portal hypertension secondary to PVTT.
MATERIALS AND METHODS

Clinical data
There were 14 patients with end-stage HCC in our hospital from December 1998 to May 2001, 13 men and one woman. The patients aged from 28 to 75 years, and the average age was 56.3 years. Three patients did not receive any treatment before TIPS and the others were treated with transarterial chemoembolization (TACE) and other procedures. One patient survived for 6 years after 8 times of TACE, and 2 patients emerged ascites and hemorrhage after they were treated by radiofrequency ablation. Of the 14 patients, there were three patients with intractable ascites, one patient with simple hemorrhage and 10 patients with hemorrhage and ascites (Tables 1, 2 ). Their hepatic function was poor and assigned to Child-Pugh class C. The diagnosis of PVTT was based on contrast-enhanced CT and color Doppler sonography while the cavernous transformation in the portal vein was detected by color Doppler sonography, contrast-enhanced CT and angiography.
TIPS procedure TIPS was performed by using the RTPS 100 (Cook, America) portal venous puncture set. After administration of local anesthetic (20 g/L lidocaine hydrochloride) the Colapinto needle (Cook, America) was advanced into the right hepatic vein, and then the right portal vein was punctured. A wire guide (hydrophilic coating wire guide, Terumo) was introduced through the needle. Because of stenosis, occlusion and cavernous transformation of portal vein trunk and its right and left branches, puncture was difficult. So small branches were also available. With a guiding wire the catheter was advanced into the portal vein trunk. After measurement of the portal venous pressure, the needle track was dilated with a balloon (10 mm-diameter, 40 mm-length). Then an expandable stent (8-10 mm-diameter, 6-8 cm-length) was placed. The number of stents was based on the length of the shunt tract to ensure the stents covering all along stenosis segments arising from tumor emboli. The portal venous pressure was also measured after shunt was established.
RESULTS
The portosystemic shunt was successful in 10 of 14 patients. Shunt tract was achieved with a single stent in four patients, two stents in four patients, and four stents in two patients. The mean portal pressure was 37.2 mmHg and 18.2 mmHg before ISSN 1007-9327 CN 14-1219/ R World J Gastroenterol July 1, 2004 Volume 10 Number 13
and after TIPS. The mean abdomen circumference was 86.3 cm and 77.65 cm before and after the procedure (Table 1) . TIPS could be performed for four patients with incomplete occlusion of portal vein trunk as standard TIPS (Figure 1 ), while it could be performed for six patients with complete occlusion of portal vein trunk by introducing hydrophilic coating wire guide through the potential vascular lumen to superior mesenteric vein ( Figure 2 ). The 4 patients with cavernous transformation in portal vein and severe cirrhosis failed to TIPS procedure, no portal vein trunk and branches but vascular plexus sign was displayed on angiogram. They had no improvement in clinical symptoms and their mean survival time was 34 days, shorter than the successful ones. The needles were punctured out of liver and into the peritoneum cavity in two patients, but they had no severe complications during and after the procedure. The needle tract was passed through the tumor in one patient, but no metastasis was found in 3 mo of follow-up. In all patients the mean content of serum bilirubin and aminotransferase increased transiently after TIPS procedure, and improved after one week of treatment. 
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DISCUSSION
The incidence of PVTT in end-staged HCC was very high, about 20-30% in small hepatoma (2-3 cm in diameter) and 50-75% in those above 5 cm in diameter, and 86% of HCC patients with variceal bleeding had PVTT [18] . The tumor emboli resulting in portal hypertension and high resistance made the patients tend to have variceal bleeding and ascites. Tumor thrombosis in main portal vein was more prone to variceal bleeding and more difficult to be treated than that in branches and hepatic vein. Therefore some conservative measures were taken to relieve the patients' ailments, such as endoscopic sclerotherapy and ligation. But these measures were less effective. Because of low efficacy and huge cost, many patients abandoned treatment.
Current status and application of TIPS in PVTT
TIPS procedure is an effective and safe treatment for patients with variceal hemorrhage and intractable ascites, but its use is limited due to its complications of encephalopathy and poor long-term efficacy [19] [20] [21] [22] [23] [24] [25] . It was reported that the rate of stenosis of shunt was 33-66% within 1 year and that of encephalopathy was 10-30% [1] [2] 19, 22] . In recent years some scholars applied TIPS to portal hypertension secondary to portal thromblization to ensure the patients to have time for further treatments including liver transplanation [26] [27] [28] [29] . But the thrombus must be newly happened because old emboli possibly led to cavernous transformation and made the TIPS and liver transplanation difficult. Some authorities applied TIPS to HCC patients with esophagogastric variceal bleeding, but they thought that patients must be with hepatic function class A or B (Child-Pugh classification), under-controlled or small nodular type hepatoma and without PVTT [18, [30] [31] [32] [33] [34] .
Key skill points in TIPS procedure for PVTT
Of the 14 cases, 10 cases were technically successful and the ratio of success was consistent with that reported [1] [2] . It was very difficult to puncture the right main portal branch directly because of portal occlusion, stenosis and cavernous transformation. Even a small branch of portal vein was punctured with good blood regurgitation, and hydrophilic coating wire guide could be introduced into the superior mesenteric vein or splenic vein through the loose thrombus (Figure 2 ). The stent should cover all the thrombus to prevent tumor from growing into the shunt. The slower the blood flow passing the stent, the more easily the shunt is thrombosed. Esophagogastric vein should be embolized after TIPS procedure because low blood flow tended to form thrombosis in the shunt [8, 25] . The embolism of esophagogastric vein could also prevent variceal bleeding, keep high flow and reduce thrombosis in the stent. But esophagogastric vein was not displayed very well because of PVTT in most cases. Experiences and clinical effect TIPS procedure is very effective for diarrhoea secondary to PVTT. A male patient with PVTT had mechanical diarrhoea 12-15 times a day and it lasted for a month with no abnormality in stool examination. Following the decrease of portal pressure after TIPS, ascites and diarrhoea decreased. The causes of diarrhoea were similar to those of ascites. Too high portal vein pressure could make fluid leak out of vessels not only into peritoneal cavity but also into intestinal tract as watery stool.
All patients who failed to TIPS procedure had cavernous transformation. Two patients with tumor thrombus in portal vein had no dilation in superior mesenteric vein and the pressure was not high as well (Figure 3) . Considering that the effect was probably not very well in patients with little pressure gradiant, we did not continue further procedure. In these portal hypertension patients there were areas with both a portal and a systemic venous drainage including esophagus, anal canal, retroperitoneum and umbilical region. Partial spleen artery embolization or gastric coronary vein embolization was not effective and variceal rebleeding was inevitable in the following months. In this study only one patient had a successful procedure in five patients with cavernous transformation, so it should be careful to carry out TIPS procedure in such cases. A suitable size of stent is important to improve shunt flow, prevent esophagogastric variceal bleeding and decrease ascites [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . Too large a stent could lead to encephalopathy and we used stents of 10 mm in diameter. The shunt stenosed in one patient with a stent of 8 mm in diameter 15 days after TIPS and died of rebleeding after 20 d. Another patient was placed 4 stents because the shunt was too long. Stenosis of the shunt happened 30 d after the stents were placed and the angiogram displayed shunt rugged and segmental filling defects ( Figure 1D) . Treatment of the shunt stenosis was similar to that of standard TIPS. The rate of shunt stenosis was relatively low in these patients, partly because of short-term follow-up and abnormal coagulatlon. By actively preventing encephalopathy and closely 
